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S. la 

^^^S., -fi]-^^^, ?1H1E-1 

£ lafe ^ ^'^Sl <ao^|o|l tc)-^ end-cap ^^Ms] 3)^^ ^^^n^ ^.a] ^> ^Mi. 

£ Ib^ ^ ^^2] -a^Hl ^^'^ A].A]£. 

£ 2fe ^ ^1 1 ^Aldj)<Hl tc^^ j^:^^ oj] ufl^]^ «-flel-olS3l afl^l wJ-Ajoj oflAls. 

Safe ^ ^"^2] 2 ^Alc^lofl ti)-^ ^isf^ ^-Ae^-olEs^ end-cap^ '^^^H^ Hfl^l <^]Ali. 

S. 3bfe -g- ^-^sl >il 2 -^Alc^Hi icl-e H^e|.o]Es] ^^^5.21 bU] >S-^2] <mAl£. 

S. 3dfe ^ ^-^s] 7)1 2 ^Aloflofl aj*).^ ««el-<>lH2l <S:a fJ-<iqo) d^x\s.. 

£ Safe ^ ^^21 7fl 3 -aAjo^loll ICI.^ «flHl-<^lS7l- ;i^Sl7] O]^ Aj-Efls. S-AltV AfAl:£. 

E. 6bfe E 5a2l «-^el-olS7]. o]:^2] JE-A] ^ Aj-A] 

6cfe -g- ^1^21 ;H1 3 ^Ajojloil nl-s. al|5l-olEo; ^^^H i41^<^] -M^l^lfe -^^ 

£ 7^ ^ ^^^2] ^^Alo))ofl 14=. ^^^^1 olt^EliZl. 7llo]Eo)| ol7|.3i]^ AlJ: ^X\^ 7fl^E. 

S 8^ -g- ^^2] <a^Ala(|6)l itl.^ 7l)Al olulBl #^ ^^1- 7ms.. 

£ 9fe ^ §^^2} -g^Aloflo)] ^^-^lA^Sl ;^]-7l ^^-^ EAlt!: 71)^5.. 

E 10* ^ -gAloilofl 14^ tfl^aj afleholE^ ^•S^5>7l ^tl- ^^-^ ^1-^ £Al^V 7ll^:£. 

E 11* ^2j|2l 2]:^ ^^^H2l 6ilAl£. 

E 12fe ^efl2] LCD 3ll^-§- CCFL ^&|-o] a. ic<2f uf-Ej-nfl ^: 
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10, 22. 35 : ^^^ = 11 : -B-B^^ 

12 : ^^;SI1#13. 23. 36 : -e]-^:?!^ 

20. 30 : «-^el-olS.21 : 

24. 300 : ^^<a^^25 : 

31 : -^^71^32 : 5l-^7l^ 

33 : ^l-^^^«ll#34 : «)-^^^^* 

37 : ^l-^^^38 : *)-^^^ 

39 : ^]^]t^ 

^^*l-^=r 7)-^ 3\ zi. ^o].o] f-- I'll 7]^ 

o.^, Jg^£A];3-^)(Flat Panel Display)^ 3.^]] ^^^4. ^^^^.S. ^^^Vcf. ^^^^^fe sg:^- -g-^-a^i, 
quid Crystal Display )7l- Ji^-. 

oje^ti- ^^fl^* n^^}7] ^^}^ c]>,l.eflo]o^ Bfligo])^ a^s}<i]JE(Back Light)* 'M^lS^.s^ ^aV^cI-. o] 
<H1 nl-Bj-, S^-^IS ^^4r 1- ^ 5a4. <Qi}:^9l ^^^l^'^-B: Jl^S., aljL^, 

^1-^. 7-1^^, 7^71-^ ^olrf. i^E^_pc^ ilS^^^ ^7)1 ^7] ^t}c^ jlSL^Sl ^J-^-^ ^=71- ^^5]l^, S. 

Mi^s}: TV-§-s^ «-^eFoi Jl^£7]- A^^i^. 

aflHfol t^^q- ^^^ = (Cold Cathode Fluorescent Lamp, CCFD* »U-<J44, ^^^7> S.^^ -^S> 7] 

^^^^^H «o^^ic,] Al-g-£|j7 CCFL^ SA1^<^11 tfl^l- afl^lofl it|-e|-A^ S^«(Plastic 

Light Guide)* a>^s>^ 7}^^7.}b\ l-^(Edge Light)'S-^4. afll*)-^ ^j*]- ^^(Direct Light )«j-^-^S. ^ 

#2fl^ 7)^<:>11 tt)-^ CCFL^ 30,000 cd/m Jl#l£oilA^ ^HS^ ^^o] ^;^lolt:f. ^^ Edge 

Light «<3-^^ CCFL 7Mfl^ :il?)£3l ^^^^ ^^^uj- ajj^o^ cfl^ s}.^-g- nfl^oil w.;^] ^sj-tq.. 2ls>^o1lAi 

^ CCFL* "^^^H ^H&IS. ^ Sial Efl^o] ^^s. ^sl.ci| jg^cH] Bl]Al5)fe CCFLS) ^-l- 

^^<^ CCFL ?VS] Hfl^l ^^o] s..^^ ^3-2^ ^A]-:^©! ^^Sfji ^A.]c^ ^'^^ ^£1- ^7] ^'it*^ 
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^*l-<^ n^t}c^^y tl-cf. ojEi^V ;iJ!l-s ^71171- ^7]^^]^ ^^o] at!-, ^^^H «o^^* ^ 

^2] ^s}-^ 7l^Al.ol<Hl ^^^oiq. ^ iBflolA-la]- s^^cil, 7]^^ ^ 



*efl5] fil-?-^-^ ^^^ = (External Electrode Fluorescent Lamp; EEFL)S^ belt^, capS] -^ef 

^ ^51^ "S-^S^ -f-*^^ cl-'y:^!: wj-<ilo) ^cf(£ 10). n^<a: EEFL^ CCFL<^1 v]^}<^ ^J- 

^"^gt^l ^^5):^]^, ^mV^i EEFL^ MHzS) jI^s)- ^-^AS. JlflS* <^7] tfl^-sfl J1^4<>)1 s^t!- EMI S-^lsq- 
^iSl-irS] ^ Ji^4 ^^^^^J-^l^ ^^]^ tf^e^-olHs^ ^fl-g-£|xl ^•^v^. a*!-, CCFL* ^^^>^ LC- 

o1iHe-1# Af-g-^H EEFL^ -^P^s}^ s.-§:o] a]2,^}o^ «^e|.o]Eo^ ^.go.s. ^fl-g-^ ^ ^5:Ji4. 



£ 11* ^ Hlas)^ sq^^^ ^^^HSl ^^2] ^Elll- :£A]t!- ^ojcf. lla^ belt^ S^^^^oln^, ^ 

Bis ^-f-ofl ^^j^s] ^^S. belt ^q-* -a^lS}^ ^^1-2.^ «>J1, 2^-2^-5) belt ^^2] ^o]* 2]-7i) «H MHz o)^ 
21 J1^3^<H1 Sltfl^^i-^cf. :£ llaSl belt^ EEFL* -frel^Sl ^^ofl ^^]^}s.S. -H-e]:^- ^^oflE 

■Br ^^ls>^ ^j-^o] 5^4. ^e-^l belt^^l ^^1- ^t^}^ ^<^1 ^l^f^^S afl^l*}^ 

* ^A^^).j7, o]^ ^ MHz^ J1^3|. ^^o)l o^^l-a^ 2]^^^ ^ io,0O0 ck/m 2 :a^E# ^^^^l-gcf. 

^§1, olal- ji^3i1- ^-i-<HlAi -B-e1:S:fi1 :aol7> ^ -fi-Bl^fi] .^^<^1 belt^ ^^^l«>fe :5J* 

^S. sM-?]:, ^^-^-^s] ^-^sVs oi«v gfl-jo^ -^.g^ta]- Bi-^o^ ^^ofl ^;(il7l- xl^-. ^e^M- s^t!: ^-^^ 

Si'^l-. '^I'^l cl]«><=i^ ^60-25488(1985.2.13)^11- #^ ;^110-1999-0052964 ^ "^-^ ^fl98- 

336926(1998.11.27)<H1 i+Efq- o^iq-. 



£ llbfe Capsuled ^Efl<^l^, Capsule ^^-^^^M: ^^'^S *V 

1^. o]^ US2. 624, 858(1953. 6. 6)011 9X^. S. llb^l "^^^Sr -^^^^<^] ^ ^-f^l] ^fl-g-^cf. 2^ o. 

e|?l:2l ^^17> ^71.^ ^^ofl ^ElS 7>51H1 ol7fE|^ nfl^o,] o] wj-^l^ 5fl-§-^}^ ^•^I^I'LV. 

5-^^ -^el^jil- ^^^21 <a^%M1^7l- ^e}-Al ^^o] ^711 ^-U^cf. zteluj- Bne1-o]eoii <aH>2l o.^. 
^fl-§-s1fe ^-S-^S^ ^o) -^el^^sl^ol 2.6 mmoljl -fi-el^Sl ^7ll7> 0.5 mm ol«>Sl nHl^^l ;gjo.<iil^ -^31^ ^ 
^IS. ^^V ^7l-§-^A^ ^<a-7j-*>7l- 2)-7l nfl^o^l ^#(Capsule)3|- ^^^^ *9-^* ^fl-8-« ^l-fi-^ 



£ Ileal- lld^ Jlflifil- aL3-## s-ai O.S. o.^^^ oj:^,,] -^^^cf S-^^«!-c1-. o]^ US1,612,38 

7(1926.11.28)4 US1.676,790(1928.7. 10)^^1 M-El-14 Sicf. ^isf ^BlS^l <a=^2l ^;?V^ ^7)) ^ 



€-^^^s1 2l^^^^2l;^oi ^mm9l 7^o_s,a\ ^g^^ -^elS <?f^* ii)^^ end-cap^ 

71 ^^^S. S]-o1 tH-<a:t!- iJ-^ol s^c].. -^Bl:& <a:^2l 7l-^;»l-sl^^ 5L«-«H ^-f-^-a- end-cap iJ-^Sl 

'S^*! ^-i-^^* belf^ofl Bl«l-<^ Ji^S-iq- JiS:#fil ■^^«>1 -R-elsl-cl-. ^ #^°121 ;aail-oil a}-3^ -^el 
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^ ly-^^S. ^^S] ^ol7> ol^lS.* "^^cf. nelM- ^o)7> -B-Jl l-^^o] #011-01, «-»e|-o)Eoi] ^)) 

-g-Alofl «-«-ol ^o^A^ Sfl^o] ^V^5^;^l 7}^J-;^>e1 <^^ol ^o^^Cf. nj-efA-j ;5i^o] ^711 ^ >^ 

't^^ oj:^ ^^c] ^o]^ AiBjjel-oi, 7l-^J-7>el ^»-^^oiu|. ><ll-8-%i- iifl 7|-^;(F5^2] 

7jon iJ-^^s. Jiflifi]- jii^^ ^^cf. 



si ^-aiESl- ^ oljL-i-^r ^«Sl-7l ^]^n7] ^A^]^. 

^Efl Si Bjjel-ol Eoll ^^Sl ^:f.oi] cflt!- ^^1 <^S.^] cfl^V«?l^ ^*1^7l| >i]1998-0289213:^1 

£ 12^ -^1-71 ^;^loi|]oil LCD J^^-g- CCFL ICfi}- ^i^^S.* q-El-vfl 4^711 fi^ ^-i- 

^tiltl: ^H^* IC(100)2f, el-S a.e)^l ^n]^ s]S.^(120), ^ ^H(140)» i^tbcf. 

tl:^, ^H^-i- IC(IOO)^, <a^^^d-^ofl ^1 1 ^(1)^4, ±^i^ ^2h^^<H] '3:1^ ^1 2 ^(2)4, 

5)^, n]SL^<^ <^:^^ ^ 6 ^(6)4. ^-f- Jl^-y-^-^l ^] 7 ^(7). ^ ^^jS) Sl^;^lo) Alj^xg- 

•HI <?!«=1<H IC ^/iH7l- ^^3£)fe 4 8 ^(8)-^S. ^^j£|<H Sl^l-. 

S1S^(120)^ -^^-71 IC(100)21 #^A]^o,] -g-^s>j7 4^oj ol^<H^ 



^V7l ^^1^^121- ^oi LCD ajel-olS7l- ^fl-g-sfji CCFL^ <ytf|E-l<Hl s^sH ^€<^1 "S-^^^. o]^]^ -Qe) 
^ LC ?lBlEloiiAi '^o^;^!^ kHzSl ^<y-^ ^.y- e^^^ ol-§-§M CCFLfi^ ^flAl ^ 

^17} :?}-^«>al :£*ol ^cffe ^^ol ojcf. CCFL^ ^^SM sj-M-s] '^v^^<^] a)«l-o^ Si^. 
CCFL^ ^11-§-^ 'U-iJom 21*].^ ifj-<i] o| s^ej-ols-fe- CCFL^I 7j}<^ofl sflxg-s].^ ?lHlEi7> ^Asl-i:!-. 



tb^, cf^s] 2]:^ ^^^H* 7}^}7}b\6\] vi^p(]^7^v^■ 3gigofl cf^-I- H|j^|*v Hj-Ai BflB|.olB^ E 

EFL# ^j-:^ tgl <?1^5>c^ §W21 -yiilEloi] s)§H ^-i-ol 7j-^5>4. ^ <^1-^^ EEFL^r ^^o] aj-^ :§.:^Voil }^^s\o] 

"a-Sl Hj-^ol #^51j1, olo^A^ tq-^ ^H7l- >i1-:5i5)j7 T^}^7}7.]S. ^^^7} ^A^^ ^ s c^s. ^ = 7). ^^]-;^ 

O-S. ^r^s] oiH^Ejoil ois><^ 4^o^ ^^7} ^^^Vrf. zi&m CCFLS) ^^oi] A)-g-£|^ sine4» #^s> 

oltHEl* A>-g-«>c^ EEFL* •g-^'S- ^^S]-31 40]^ SLjJf^^S. ^ ^ Si7l nfl§.oil t^^^sI EEFLoll cfl 

^^21- a^ol ^cf. rif-^Sl EEFL* <a^s>o1 o]ei^V ^^^S. ^^^>^, S>^oi ^7loll ^;5ioj- 

°1 <?l7l-£l^ A]^o\ ^fltVs) n.^ ^^5)^ EEFLS^ 7)1^7} 4^S\S.S. EEFL* ^^<^ »^[^]^ aje^olEo) ;| 

^ ^£31 5^AJ^ ^ 



o]s^ ^oj EEFL^ CCFL-t ^^^}^ ^ kHz ^i^^S] LC*^^ ^ ^7] trfl^o)] EEFL* ^ll-§-t!- 

«je1-olEo^ ^^a] .HB^^cf. a^V. ^sflsl ^ MHzSl JL^s[c>^ o;\^ EEFLSl EMI^I ^S.-^^ ?J 
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^ ^^'^^ 100 kHz X-I^Jll- ^-§-c4] oj5|.a^ Jl^liSl- JLS.-%:3] 51-^^-^ ^^^^s. o)» 5.^*}^ ^ 

^ ^-91^ ^S.<^] 2]^ ^^^S. LC ^■g-<Hl ti1«>ol 21311 01^1-^ #l£2f ^^^3>^cl-. ^, 

LCD-'ajel-olH'^l 'a^^^S. ^11-8-5)^ a]^ 2.6 mm<?l s]^^^ ^ = ^o^^oi] tflsH ^ 10.000 cd/m ^ j, 
#l£.2l- ^ 10 Im/W cHV^ Jia-t-i- 'S^J^V^cf. ^ -^^ ^^l-oll 21^1-^ EEFL^ ^ 10,000 cd/m ^ 

^IS^l^i^ CCFL°fl Hl^H t-l -f^tb aljL#* ^^^5l-5ac}. trl-ef^i oleltb tt-g-^V^^ s]:;! si-ir* 

fl:£^lAi zj-^sl-iE^ EEFL# «!2l-olHSl ^t-S-^S. ^fl-g-^j-^cfl ^^ol ^t^, ^^]_ CCFL'^1 Hl^H ^J"^'^. ^ 
;ill2:S) ^^AJ, a.elJl T:f^2l 'S«<?1^«H ^"Q. 91^^]^. ^^^.'^ 9X^^ f-2l 



^ ^^-Br s]-^ ^^^^^ CCFL4 i^l-^7)-x]^ 7pJ-;^>el wj-^oil- 31:5]-^ AV-g-^Vu^. ^el:ii ^'^ 

^X\d\] ^^^ = 2^ o]* ^])-§-^V Bfle)-olE^ ;^fl^Sl.^THl ojcl-. ols). :g-ol <q«. ^jg-^n^ 

S-Ai, 01^3^ «ne}oiiE2l #|2.sl 5<a£2i- ^ Jza^* ^«s>7l ^-g- h^i^^ ^l^s]-fec)| ^ s.^o] ojc]-. 



^oM ^:A^sl-7l ^S}cr| ^ t^-^ '?.^^7l^fl7l- ^-yslal xfl^^^l ^^^flf^o] S.KS\v] ofcfol -fi-Bl^, ^ 

LT.}^, C7.\^, M-A]^ s^^^ ^2] #^ ^Efls. ^A^£|al ^7] -R-el^2] <a=^1:^* ^^l-:£^ ^aJs)^ end-cap^ 

^4 -il^L-l- '?l7l-5>fe -h^^ ollHE-l Sis.* i^sV^dl, 21^^^ ^^^Hfe «<J-^7l^l7]- ^^yEjal Ml^^<Hl ^ 

^^*ol ^S.^^ .g.<g^ -S-el^a ^ -fi-e]^2l "S^:?-!- end-cap^ ^^^^^ 3L^*>^. ^7] 3]:^^ 

^ ^^^S.^ ^^7llSl 21^^^ ^.^^5|j7 -il^a^Cl-. 



zibIjH, tSlS. <a^sl^ tf4-7ll2l 2l^^q- ^^^H. ^71 ^1-^71)2] 2^^^^ ^^^ = 2] end-cap^ ^^1^^^^ ^ 

<S^*>^ ^^-a, ^Af^. ^Aj.^^ ^V7l ^;iAioll <a^ElJ7 100 kHzOl«l-2l ^^31- ol7].§].^ 

^w^^^]. Aj-71 2]:^^^ ^^^H- SoV^7i^fl7> ^<aEi:ii ifl^^^i ^^^if^o] £5Lsio^ <a=^<^i -g-<a 

€ ^ -^^^^ 'S=^-¥-l- ^J-^fe end-cap^ ^^^^^ -^7] ^^}^-$: ^7] s]^^= ^^^H2l 

A>ol<Hl Ufl^lSlfe Cf^a^ ^Z^cfll: i^Sj-Jl, ^1-71 ^A>:^^ ^7l 21-^^^ ^^^1- #;g ^ Efl , Aj- 

7l 21^^-^ ^^^=7). o>a}-5]^ ^4** 7}^]^ :£^*-a- C-1 i-f-sj-H, ^V7l ^A]-^^ ^u] ^eJ)o)i^, n 

rqjZ -^1-7] 2l-f-;5iq- = ^ ^V7l ^4 f-q ^y\s^ n^-s^- Bil^l^ai:^. 



ZL&iJi, «j-^7l^l7l- ^<U^3L 1^1^^ oil ^^^fl^o] S^SlP^ o^^o] .g-oj^ -frejsi-, Aj-71 -fi-el^ol 2]^;5i^ 
cl-^7111- ig^S ^U]^ i?Jl^ ^2:^, ^U>;^, ^aV:^, ^7) cf-f' ^^-M-*^! 

100 kHz<^]*l-2l ^^SF Alj^s ol7].§].- ^o|^i olo^El s i-^^^.-dj ^V7] ^^^n- Wj-^7]^fl7} ^og 

slJi ^^^<H1 ^^^l^-^l .SislT^I <Seol ^<y€ -B-e)^ ^ <a:cj.«.^ ^^).^ 2)^;jiq-* JE-^^Vcf. 
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^j^V^ ol^SlTfl ^^IS)^ S]-^^^ ^^^H. ^1-71 ^ «>-¥-7l^2l Cfl-§-E|^ -^f^^ z^-z^. ^^^Sl<i1 

^■^■=>1 "Jl 71-51 <S^5l^ ^1-71 ^^<H1 li^5\jL 100 kHzOl§l-2l A] o]7Hl-fe 

^ = «<J-^7]^l7> ^^5) Jl ^^^<Hi ^:^s|l^o] £5E5li^ oj^o] :g.oj^ ^e^^ ^ -B-Bl:a2l <?f^-^l- 

^ ^^7l 21-?-^^ ^^^Hfe ^J-7l ;5i^4 <a^5l^l ^2L, ^7l AJ-^ ^ S>«.7l^fil lfl^<Hl 1"^ 



^^^S. Aj-7l ul-^ ?^^fg ^^"S^^. ^7l ^^-a^^^l 9^^^JL 100 kHz 

o]t}S] ^^34 AlJ:^ ^7>5l-^ A,o^^) olt^Ei ^ ^V7] ^ gl.^7l^o^ ig:g.Al ^^<Hl ^<asl^ «J-^7l^fll- 

i^^l-^cfl, ^7] -a-el^* «J-^7]^]7> ^<U^3. ^^^oi] ^j^^^o] <y:c^.ol -S* -^^-^S. tlrcl-. 



rtelJil, 4>7] A,o:]:ai olHlEi^ 4711 21 FET(A, B, C, D)S. a. 51^1 ^^^sfjl. AJ-7I FET A21- C2l H.eflo]°fl DC* 

^l7l-5rl-ol B21- D21 ^^lAl7l3. A21 4i^i2l- B2l Hefl?], C2l :tiii2)- D2} :^£llo]^ zl-z^- <g:gAl?lDl Aj.7) PET 

A2)- B21 91^^^ FET C2)- D21 <a;a:^ A}o]d\] ^<^^^^^7} <=^^^Ti\, 



^^21 4=7^ ^^Sf^ ^7j|, ^7l zl- ^^21 ^:^^Hl:2l 2i:^^^E-^, z^:z\ :g.<a^V 

^^^1, ^7l Zl- ifl^l olalE-]cH] -§.<at-V TllolB ol7>§>^ ^7^1. ^ >S-7l TflojE ^^6f^ ir|-el- ^^-71 "?]HlEl 

7}- ■i-^41-21 ^^4* ^^<a^-^i°il ^^^1-^ ^7fl» i^«>l^, 



^7l ?1H1E1^ 471121 FET(A, B. C. D)S « 51:^1 s\S.^ ^^7] FET A21- C2l DC* °l7l-s)- 

1^ B21- D21 ±:±^ ^:^lAl7ljl A2l ±^zS\- B21 C2l diA^S). D21 S.£)]ol^ Zl-Zl- ol^Al?ltr| ^^7] A2l- B 

21 ^^^4 FET C21- D2l <^:^^ Al-o)o)] '^^s.'^^:,7} <^:4^^ ^^^S. ^cf. 
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S.^^ '^-71 ^^^H(lO)^ -^^iti^sl S^^Vc^-. -B-e)3l-(ii)ol i^i^^ofl^ ^^^]](. 

12)7} S.^S\o] c^v}. ^V7] -^51^(11)^ ^^^fl(12)7l- 4-5-<^l 7)^114 ^-8:(Hg) o]^ 

«}-^ 7]- :i (discharge gas)7> ^^o)] cj-^^^j. ^a^g-slol^c]-. ^j-y^ -H-ej^ClDSl ■fi^^'?!- o>q 



£ la^ 'S-g-^ ^J-71 -^El^(ll) Sl^-S^ °^^^^]^ ^-a;^]-(end-cap)^^ ^^^^^(external e 

lectrode, 13)ol ^^^^°] 9X^. -& -^^^a^oil ol-eig ji^sfi} alji^sl "^^^^7] s]^ 

^^s] 3.7\3] 7^0]^ l^a.*Mo]: ^cf. s^). ^7ll s>7iq- -R-e)^ -y^^^ ^-^s^^i ^^-^^^^ 

^^^sVcf. olnflo^ ^Eflfe i lbS^- ^o] " L" ^1-^, " C" ^1-^. i-f-^i^, =1^SL 3}^^ -f- i:f<y=t!- ^Ef|7l- Sl^^l-. °1 ^> ^ 



-R-el^ M]-^«>fl^ ^fei^. ole^^ sq-^;5i^(13)^ ^aJa]?]^ wj-^ ^ a.;^!- ^Efli4. 

ufloiH# -^avs].^ «o'-^om, ^^7] ^e^^dDsl Of cja-s. ^^^oBoii c^^«>^ «oi-^ ^ ^ei 7}^]7} SU* ^ SU 

^T^6ilAi^ -frsl^^ ^ol7> ^ -^e]^ ^^^S] end-cap <:>lsq^l -B-&|^ ^tt ^^<Hl belt^ ^^S] ^^-^ ^ 
^S. *M ^^cf. n. o] -frel^o] :aolAi <g:^ :^^7^2] >)E)7> 'g^-s. EEFLS) ^3^3^- Jl^o] -B-el§>7l iq)*olii|.. 
at!-, belt^ ^1^^ end-cap^ ^^ofl H]oH ^a-^fl^AS. ^Z^]- s.-^ ^o1]Ai -i-el^Vjl, -B-e)^ f-^^ofl -M^S;]^ 

t!:^, ^el^(ll)o11fe o\7.M7i}o] ^VA^^ s^cfl^ ^^^S. i2l-^^^(13)4 ifl^o.^ 



£ 2^ ^ ^^^s] ;^fli ^A) c^]c]] nq-s. 7l-^J-;^>e| Bfle)-oiES. ^^.]^ ^oicf. :^ol ^^6]] v^o^^ 

o.^ EEFL* afl^l^ ^ o;^^. ^ ^1^0^ .30.^ ^:^^^<2^ ^}^7}7]S. 7}^^7}S] 

^fl-§-§ ^ SlTfl € :£ 1^ end-cap^ ^ ^-¥-£1^ ¥2:i2l- -g- ^^^]^'\ ^ll-g-«>^ «J-^<^] 
2ls>o^ Jl#l:£2l- Jli#°l ^ 517] trfl^olcf. ^ ^tgo^ :£^:a2l 7>^J-;^1- Hi ofl cf^7ll ^^l^l-^l, 

^ll-* '^l *l-M-2l <aulElS. ^^*1-^ 7]^^S. <y=#o]i4 ^.e. 7l-^J-;^l-el'Hl -M^l^ =r 

Sin, 4 ^^oll 7)11: ^^1^ ^S. 91^. 



S.3-€r ^ ^^^s] :k]]2 ^a) <:.jHl nj-s. EEFL21 ufl^l 'fj-.ii-i: iA]?!- ^olcl-. ^ ^^'|'^lAi5l EEFL* *gl<a^«> 

<^ x^^^ ?IiilE)S. ^^SH JIJl^^ ^£.S1 5<a£l- ^^«l-fe -^^^S. Si\^c] 2.6 mm^ ^'I'^msl ^ 

^o\] fl£7f ^ 10,000 cd/m nil iSL** ^^fecf. itfEf^i EEFLS] ^i}^ ^^]o\] ^l^V s^^^s:] ^^7} 10,00 

0 cd/m2 ol^v^l J7^ t^-g. ^^^^ EEFL^: «U>:^ ^<Hl ^^7^2] tk^^ ^h^fl ufl^ltb^-. 1,000 cd/m 

2 Si ?l£-i- s.ai^s.^1-^ ^^^^ ^H^sl ^i-^^i B]l^l*>:a s^^^ ^t^^ ^l-^V^^l 

^fl-§-s>c«l «^El-oiE* ^^i^-tq-. 



EEFL-i- ^^^S. ^^]^7]i:}, £ 3bSl- " L" sg^o)] Afl^Tm, £. ScSl- ^o) •• l" ^ 
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*]-^ «j-<^i-2.S.Ai, ole^^V f-cfl^ ^^^S. £ 3eSl- :^ol t\.^ jjl^ 



£ 3f^ ^cfl^ «-fle^-olS* EEFLS] Bfl^] ^j-^^lcf. ^=^1 ^o] «J-§j=(longitudinal)^S. c1-^2] EEFL 



S 4^ ^'■il 2 -Ma] <:^lofl ttl-^ EEFLS] ajs}^ ^fl^t!- ^-^efolSolcf. 



^1-^*)-^. -^7] aj2VolS(20)'^lfe ^>A>^(21)c.] n)-^5)o1 o^xi).. a].A)-^(2i) o| -^^ofl^ ^^^H(22)7> 
^^15|<H Sa^f. ^7l ^^^H(22)^ Aj-^tb «M ifl^^ol] =§^^71- £S5|al, S^^^Sl oj: 

^ ^^^^(23)ol z]-z^ ^A^^ 2]:^^^ ^^^H(external electrode fluorescent lamp, EEFL)ol4. -^^7] 

7fl Bfl^lslcH Sli^. 



::i2l:a, ^^7] ^^^ = (22)^ ol^^ ;5i7l3i^s. ^^A]7i7) ^sH ^^-71 2l^^q-(23)ol ^vj: i.;?ioi 7]-^3l-ji, ^ 
^o] ol7M '^^'S-^-^.S. ^-^o) 71-^Sl-cl-. 

'^■71 ^^^S(22)S1 ^-^<Hm '^■71 ^A>^(21)2|- nfltg^SlT)) ^'a::&(25)'il ^^Isjo^ S^rf. ^g-?] ^ai-:^{25)-& ^^7] 
^^^ = (22)2^ ^Kimage)ol ^^^^ «<]-^lsl-7] -^71 ^^^H(22)S^b1 ^^^tb -B-^l«>fe 

<^7lA-1, Aj.7i ^AV:^(25)S1 ^^^H(22)S^El2) Aj.71 ^^^^-^^(22)31 31^4 cfl^€4. <^^cf|. ^7] 

^H(22)S1 3|;gol 2.6 mmel-^, ^'■7) ^a}.^(25)3J1-2) ?>:^£ 2.6 mmolcf. ;aa!]-:^ ^-^^2] ^^fe 5.2 
mm7> ^ ^0)4. 

^#^010^^^011 s]t}^,$\^o] 2.6 minfi^ EEFL^- 5fl-g-«- -^J-71 «-!|4olH(30)fe #]£7M0000 cd/m ^ojAj-olji, 

50 Im/W ol^i-^lP^, Jl-go] ^A^sf^l ^^cf. eEFLS] :a<^l7> EEFL* ^*1)*«M ^ll^Sl «<J-^2] 
^ol7> Jl^S-S]- jlSL^o] ^^^cf. 

£ 5^ EEFL5!|- aVAl^a:^] ^Eflofl cfl-^V .M. ^vigo^ ;^i2 ^a] <i|)oll tr)-^ afl&l-o] e o] cf. £ 53^ ^S.^s] 31 
^ o.^ Bll^l5>^ ^-fSA] ^^tb ^'d ^Af^ ^o)) EEFL^r wfl^ltbcf. o]z]^ 7^0,^ 42)- ^o] ^<U. 

^ = 71- tfl^ ol^o^ ^^^S. Hi]2j.olEo]cj.. ^e:|u). afl^s) ^^^s. cl.<a ^no^ 3)-^ #) 

5bfif ^o] ^2t%2) cfl-1- -^^Mc^ ^^}-^-ir *ol7lul-, £ 5c2)- ^o] ^s.^^^ ^^}%^ ^^]^ 

cf. 3E.11- 3E. 5d^ ^<^1 lE^^oTI ^-i- -a^l«H ^S.* ^-H] -^-y^f Jl «VA>^az). ^a+^Q-* ^^)^><=i "^tAj-^ji]. :^£o] 
^'Q^^ ^o]^ =^ ^fl^^ - o;icf. ^ #^?lo) ^^011 o^^^^ <q;|el 2.6 mm?] EEFL* 15 mm ^ 
i^VAf^ ^oil «H^1SVJ1, ^ = 2)- ^^V:^2] 7lB]» 25 mmS SM ^ 1000 cd/m ^ol^a-o?]/.^ 50 Im/W oj^^-ol 
jelJl* «-ii2)-oi si- ^^SV^cf. 

S. 6afe ^ ^^^s] 43 c^]d\] 4s. «flel-olE(30)7> ^t£l7l o]^ ^Efll. :^c,]sl. S. 6bfe Sa^] b«5)-o1 

S.(30)7> ol^o] ^VEfll- SAltb ^ojc).. 
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S. 6a ^ £ 6bl- %3it}^. ^7] «-ije1-ol E(30)-;s W7m(31)4. 'S--¥-7l:&(31)2|- ^^7]^ 

^7] «^>-^7l^(32)S^ ^^^S(35)7l- 7^^ 4^7fl '^^]S\o] o|c^.. ^V7] ^ ^ ^ H ( 35) ^l-7l 

^v«. ^ Sl-^7l:e-(31)(32)°l ^-^Al oli-^ ^l^l^l-^ -f-^l^l ^^^S-Ai *Vcf. ^^^S(35)°fl^ t 



^ *>^7l:&(31)(32)°)lfe S^Al Sl^^ ohel-A-l ^V7i «flel-olE(30)<H] ^^*V7) 

^ ^J-^^^(37)^, «>^^^(38)ol z^-zt ^7l Aj-a. 51 «]-?-^^(37)(38)'8r ^1-^ ^ «|-^7l^(31)( 

32)Sl <a^«- ^711 ^EflS ^l-^lJl ^Jl, £^A^ ^^^llS. ol^o^;^ o|cf. olnfl, Aj-yj ^}-^:5i^(38)^ ^^^=1^ 

^711 oV;^^ Hj-^^ -fre^s)-as 5>Y7]^(32)^ o>^^°11 ^4 iisl-^ ^o] Hl-^^] 



^^7l Aj-^ ^ 5^>-?-7l:a(31)(32)2] A>o]ol]^ ri 7HJ-;^)-eI* Hfe^-A^ o)s.^ ^^^]^ 7)'^* -fr^)«>7l ^§Voi 7> 

^^>el ^l^]cfl(39)7> ^Als|<H 6|cf. >a-7l ««e^-olE(3o)fe ^^.7] ^ «l-^7l^(31)(32) ^}<^]<^] 7>^;^l-e1 ^l^^lcfl 
(39)7> 7ll7ll^ -a-BfloflAi 'g-g-sl-71 ;a<^l ^^^7]^7} 

^7] ^ al-^^^(37)(38)* Its. 7l^(31)(32)oJl ^a^a]?] cf-g-<H] 7l:&(31)(32)5l z^-z]- s-^o] 

7>^Sl-E.^ ^qlS^^S. sa^l, 7l^(31)(32)-g- <a^s. ^ §711 ^EflS. ^A^Al^ ^s. Sl-a: ^<^1'4. 

-lJ-71 -^1--^ ^ s>-?-;?i-^(37)(38)^ 7l^(31)(32)2l °^#o.^ ^^'a:i-{d(300)7l- z^-z^- ol^Elo^ :^^c] :^^:^<>\:^ 

^7l ^^^ = (35)<H1 ^Ajs]^ 5l^^^(36)* ^7] Aj-.^ ^ ^l-^^^(37)(38)4 •zl^^.^.S. <?^^£)^1 ^H. 
(floating) ^Efls. BflAlEjol >a-7l ^^(37)(38)^S. ^^Hl^ ^-S^l -R-SE)^ ^^-^ ^>«a1 

^JT^. sl^Aa^(36)^ ^^<^] a^e^^^ all;^^ ^ Sa-O-M-. ^1* -i^l^^s.'J^I 9):^^ ^^-^ ^^tfl -R-bIsKjI 

^^7121- ^2:* 7Hfe «i|2^-olH(30)fe ^1-71 ^q-^^^M-aCSOO)^ ^-gol ^7^, ^^.7] s]^;?!^ ^^^S. 

(35)^ ^ *>-¥-7l^(31)(32) Afoloil it:£S. /^l^^slo^ Hll;*l5|7l tifl^oi) j^^s) ^^Jif ^f-AltH] ^ ^ 



^ 91^^ ^7il<^l s^t!- ^7]-§-^A^ ^"a-7j-§l-s. <^t}'^ ^-i- fecf. o]^]^ 7]\-^t}7] 41§H 

(^^^ ^^)-^s ^l^l-sl-^^ 7j-^^^§ as. ^^ofl s.i§i.j7, ^^^-^ ^J-^h*!-^ ^ 2:4^ 



^]^, ^ S-'is^ s.;^ioii iil-^^, ^J-7l ^^^H(35)£ 7>^fl ^^ol 7>^5l-as. ^<aA^^ "g-i- o^cf. Ola}, d 

l-<^. ^^^H(35)fe S>7fl S]SS ^-^ ^ Sl-¥-7l^(31)(32) ^^S] *><^ 7}*^^ cfl 
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^^1 <^S)- EEFLSl 7}^^:^}B\ Hfl^lsf zjs]-^ Hfl^lofl ii^a a^ej-olH* ^tl- ^ £ "^-i 

*M 51^^ 5l)-g-sl-^ Cfl^:^^ ^^^H<^1 ^-g-Sl^ ^^^-^1, cfl'S^^ ^ 7fl2] ^l-«]-al, 2t <g^ofl 

A^^s. ^-i-^M 371* #o]:a -?>;^^ ^^o] 7l-^s>£^ ^-iVslSicf. 



£ 7^ -g- -a-^S^ -a^^-l "^l-Hl nl-^ ?lHlEi2)- 7llolS<Hl ^7]-5]^ jq-^^ ^Ao]tS^_ o] :%^]^ 4^5. 

EEFL*^ a^^-^S. ^^sV7l ^^\c^ %vo]-^ ^J-^jS-Ai, ^ ^J-A)sl ^^-S: 7]^^ CCFL* 

^^21-1- a^V #^ =^^A^ ^ ^'?J--n-^l w]# ^-a- £ 7<^1 a^l^ 4 fET 711 o]h -tlJ:!-* 

o.s.'Wl ^7]] ^ ^igo^ ^,^^1 oit^E^o] 4^ ^Hl^ cf^ii|. ^cf. 5]^ ^J-ia-<^l -g^l^FETSf, A2fC2l - 

^1?1<H1 DC* ?l7>^ ^^EfloflA-l s 70J1 £Al^ tgEflo] 7flo]E^:£# 2]- FET<^ ?l7l-t!-c|-. ZLi.]^ FET^ ^1:0:011 nfei- 
A4 D7> ^aHI ^ Aj-Efls slS^i47> ^l-EflS si Jl, l^A] C21- B7> ^3]-^ «Vc|-. o] nfl _ ^Jf^Sl RET #^ ^ 
°fl S^:i7> <a^£l^ 9X^3-S. ^fl-^ z^- FET7> ^ ^^S. 5]^ ^ofofl e ^:i2l <asi-sojoii ji^aj 
i4&l-^i 2^1- ^<a°fl^ :£ 82f ^<^1 jz<a-^ T^^^l- ^-^^tJ-cf. o] #^ ^^-8: 

sinesl-sl-^ ^-s^^l^ol Ml-^- j1 ^^tb ^-y- -f}-:^! ^^V-t- ^tfec]-. S<Bsl ^^«-] ;5io2.o] ^^s} 

^ ^^oflA] aJftajoi i^^Cover shooting) ^"a-oj ^^t!-^^. 



^ ^^^^^ 7l#2l LC ^HlElfif^ ^Bl «l-»4sl ^alEi-jVAS-S "^^^ EEFLS-^ 

°1 T^^47l- EEFLl:°fl -f-Alc^) <^7}S\o] « nfl z^- EEFL ^H-i-o] 0)7} :^<>^S] ^7] tflojlA^ 0.3. 

sfc-lel-s ol7l-?l ^"a-o] sine2|-s)-^ <U^^ 'i'-^^'a-* -fi-^l^V^l 9X^B.S. z)- ^H* ^^£7]- $<asl-7l) 

Sl-^ "a^t!: -a-^SCuniformity)* -^^^l^l-Tll s)^ ^olcf. 2 t:1--g- o]^^ ^]:^'^] nq-^ :?i<g-al 'a-^Al;?}-^] 
^4^^ sine^oll ti]^ ^J-^i- #cf^ ^7]ofl ol7>^ ^"y-ofl 9]t}'=^ ^f- ^ i^?! cl^^ofl^ ^ xfl 

^ o^7l^ q-^ ^<^fXl7ll slfetl], o)s. ^ ^:<l^s>*^ ii}-;5iAl ^-S^ll ^^J^ 

sl-2)-2l Afolofl ^Ajsjji ^7]^<^] ^-l^i*! ^11^^*1-711 ^cf. oie^^> ^:?V ^ o^7l ^x>l:0] 

^aioj o. ^<^^ ^7l^J-ol ^7]2\- A]7J:^ ^^011 5:|#s)fecll sine^l-^ ^-y- 7]^7l7> ^4^21 ^ 

^34-01] Ulsfl ■gj-.g- i^elSS. ^ ^?(1I 7llAl^7>;:^] ^cfla^ a]:^ :g.o]. ^oj-o] o]7}s\3i, o] a1:7>-§.o> 

^Aj-o] l4El-id-i=l-. -^IS. ?1«H ^^«>S| -^fol ^S>E1j1. tll-El-A-1 o>;^ja uj-;^^ o.^]^ ^ 5^^ ;j1oJ. ^ 

margin ^^7^1 ^41- ^2flsl-n^ aj-^^l /^fl7l a^ol ;^i3-l-^cl-. ns^uj- ^ ^ig<H] tt}- 

€■ ^tHEl<HlAi ^^sl-fe ^^d- -y-^Al^Voi Aj-cfl^ sinesl-a-t:!- ^^el-Ai ^7J: :^^t}7} ^^sl-sf ^fl;! 

^S>7] ol;^ofl oi7].;5ioj.ol Hj-^ 7llAl^og.^ ^4«H >g-^ol 7j)Al5l£S. ^o] 71-^*1-1:1-. u^s}-><]. -^7] ^ 
JiTl ^Aj-o] t>lnl«]i|xl2.^ sine3l-°11 ^1*11 ^^-cfl^J^S. -B-^1^<y- o>^o] ^^l^fl sl^H o};^^^ ^a^ol 7>^5l) ;^1^ ^ 

o)c]-. St!-, ^^tb ^V^7ll:7l 3l4^ ^^^*>21 sum «>1^* 7l-^*>7fl S>o^ 0IS.4 ^A^ ^ <5^7l ^ 

^>«-42l -fl-s: ^l-ol Sol.;^l7ll £)ji ojs. ^:|_v o]xl-^A} ^^A^ol %^«11^A-1 wj-^^ 7j-^).;^) gfl^ji o.;^] ;?ioj-n>;5l^ 3, 

Til ^ ^^210] ^c). 
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^ EEFLS] ^7]-%-^o]] 2]^S}^z^] ^ ^^;t4 ^^^o] 7flAlEl7l ^o]]^ ^ 20% ~ 30%^jHSl 

Zko]^ wj-^o] -^l^l-S]^ -fi-^lS]^ 3% nl-d-^S. ^l-i*>7fl^4. ^ ^r^ 'S-^ 7flAl ^oflDj. 

^<^1cf. '=>]^]^ ^^^^ ^^fe EEFLo] «J-^7flA] :^ ^^a^ ^*>(capacitive loacl)<^]Ai wj-^7fl 

-^1 ^ -g-^-^^ -¥-s> ^ ;^-l%i->§Y^}(resistive load)^^ a^^^ ^a]o\] 7^7\] s]o] 7.]^^ A^^ofl o^*v :a-ilJ:ji)-7> ^37] 

7l ^^olcf. ^131 ^^51^ ^<a- Jl2}^ 1,^^ 7l)Al ^ofloj c^Sj:^ ti] o] . o] ^ ^ 711A11. ^7]] ^ 

Sic]-. ■gaV^j AC^o]7]t\ DC^ol^m «J-^7)1 A] ^oj-o) >S-;5i-^:^l ^<a-£.c+ #^ 

«,^^7llAl ^^J-o] 1.3 kVolJl, 0^7lo11 <?17}4 ^^J- 2^-^21 ^tH=rr^ 30% H^^, 1 kVS^ 3g5 # 

^ ^U'Sr^S.S «<j-^i 7flAl7V 7l-^§l-t:l-. s.*]^ EEFLSl ^ ^ol7V ^^s. wj-^ 71|a1 ^o^o] ^o}^]^^ ^ aj-^ A>-g-^ 
^-f ^tH=?r^ol o;^^ 3h^ol -H-5lS>cf. £ Sl-i+S] f-A^V JL^^ ^o^"^ ^flA] ^ "^hV^^^^ Al^s>fe 

^ 9X^. ^^flS ^«1=fr^ol 2)-^^ ^>-8-Sm 1}^ 7flAHl ^^*|- ^j^j-^ <?17>S>J7 tij-^O] A131- 

«J-^?}Sl ^tgozf -f-^ o]^^ ^oj.^ <y^^ o.^ v^A^ «V>^^ ^H-^^cf. J^lH =?r^ 

^°J-S1 ^Isf-^i «oi-^ 7llAl «J-^ 7l)Al :fo^ ^ J7. :^o^^]7} of 20-30% ^><^l7l- ufSS. «o>^ 7flAl ^ ^> 

-B-^l^<a- ^§-^5. S^Sl'H tiS^ ^oj. «.3j-^ :g^7|. 



ne^ji, s# ^ e^s-i- Aj.^Al7lfe 7V7l tS-^(self discharge) ^^1-7] ft AC 'Ij-^S'Hl^-l * 

^ ^.^^^s., o^gfl ^A^^ ^^^M ^fl7l7l- wj-^ 7ilAi ^cy- :a.t:f # 

^■^oflAi ol7>Sl^ ^<a-ol g}7j-gH <^^^°11 nfl, °^^7l^ ^^tbl^. 

°1H1E1<H1A1 ^^Ajsl^ ^^4^ 0I5I0I EEFL°fl nfl ^>7l wj-^^^^ S. 8^ uj-Ef^flSJi^. ^>7l «J- 

^ol ^Aj -t ^<a- s)-^ ^7l ^ ^^2^- »^^3] t^l^VA^^loil al^ ^ aflolB^. zl:?^^ ^^^^ ^>7] ^^^d 

nl^^J^l 4^ 2}-cf. o]^ 7.}7] »S-^2il ^A^AS. ^^^>7> <a^^^ ^7^5)7] nfl^oltf. «]- 7i>7l wj-:?! 



■g- ^'^S] a cfs. ^AHl^ cfl^a^ sflel-olss^ wj-A^olcf. EEFL-*- m11:*1S><^ -zf^ ^^sl 

efoiE^ ^^41 ?ltHEiS ^^o] 7l-^s>cf. zLelM- ^ajo] cfl^^ ^^s. ^£5)^ ^?^ol -atHEloil AV 

^^Ml^i^^i ^*«]-^ ^« IJ-^* a11-§-sH ^le1t!-€-^fl» <^7lAi Z]-^^^ 91^^^ 

%■^ s\-^o] ^^^o]o]o)^ ol-fi-^ ^^o] ^s. c^.* ;§JjL <^oa:^ cj^^V -^^ollAl ^^o] ^Ag^ o^ 

*>fe FET ^<a- ■^^'51-* =-^^^5. -^^sVsl. FET2] 7flol:E a] jis.^ ^-R-tl-T^. -tl^ 

71* ft-a ^ n^w. 



ol^o^ ^rgollAiSf ^o] ^ ^T^o] ^-^^^ a^*>^ «J]5l-olE ^ ^■i-*^-'^^ ^:^^no^ <q^,g 

^^^S-S] ^^o] S]^o]] ^Aj5l<H ^^^HS] ^^2^7} ^JL, ^el^ <a=^Sl ^oll- S}7l ^g>o^ 3] Al ^ 

2\ end-^a^ «ol-^<^m- -H-el^ <y=#^ ^^^^ ^ll-g-*]-^ al?|£2]- JIJL^^ ^«S>J1, oll-^ i^:^2l 7l-^J-^> 

el<^l Bll:^1^7li4 ig-gofl Mll^l3E)fe ^2:S.Al, ^J^^S.^ •f^^^'S'^^S. S>M-Sl ^-e<Hl 'a^5^<^ ^^t*! 7l-^5> 

2.S. j1:?1S. ?J alSL-i-. ZielJl ^12:7> ^dr^tt «^ el-<5lS.7l- -^^^4. 
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^S. ^i-'^sl 7)^2-^ jifl^ 7}^^}7\] <^1'^1 t^e}-, ^-atl: ti^«>^ cfl^^sl ^^^^^ ^t^ 

o] ^^St}S.S. 5<a«- ^^fe i# ^^ol 7]-^S)-ji, ^M^la^ o.^ wj-;^ 7flA] ^o]-^ 2)-g-ui|., 7.}7]^^^ ^^-§- 



Sa^^i -il^lS] -y^ilTa^i dD^I ^:^]^ B)^ >^ o|7i nfl^oi] ^o^^ ^^M. ^^ej-^iH) i^aiolcf. ^e^jn ^ 

S^iS^ 37) ♦ ahTfl ^ ^ Si -51. TljolE A) 3: ^1-^5711. ?lHlEl^ dt^Sf- ^Cf. 



a. i^:tgo1]Ai ^^^^ ?lHlE-lo:i i) 5]-u|-al Cf=T^S] o^^Sl EEFL^ ^<a^V ^V;£S. ^ 

^ T^^^ 9X^^. ii) -2.Ul=ff^ ^oj-o] ^^fl^ Hj.^ 71]^] ^oj.^ ^ olj7, iii) ^l-7l«j-^ Z^-g-O] 0^0]^^ 

^ :£'a°fl :£Al€ ^l** 'S'^SlSiO.ul- Ojs.^ oJlAl^lol ^ofl l-ul).«H, ^ 7l#^ol:C^ :S.^oj ^1 

7>^ ;^l-ef^ o]s.^^ cfoj:^ ^A] oil7> 7>^*>cl-^ ^-g- olsD^ ^Jjolcf. itl-el-^i, ^ ^t|21 :^ 

(57) -^^iil 'i^j^l 

1. 

«<}-^7l^7>^^5lJl gl^^o)] ^:t^^ol £i5]D^ o^rig-o] :g.ogig 0.5^^. -^j 

L;^!-^, C;^!-^. M-^^ £fe ^l-i-^ -^s] ^^^eUs. ^^Jsli ^^7) -H-e)^2l ^^^^9 ^^^^ ^^^^^ end-cap^ 
2. 

^<J-7] ^^^2] 7}^^7.}s]<^] -i^]^ s]^^^ ^^^H; S 

-^7] sl^;5i^c,Jl oi^slaL 100 kHzojSl-Sl aUl-I- ol7l-Sl-^ i^^l ?lHlEl» i^tfj-^cfl, 

^J-7l a]-^^^ ^^^Sfe 1}-^7Ufl7> ^-yslJil ^^^ofl ^:^^fl^ol i^csji^ <?f^^<^l ^"U^ "^^^ ^ -R-5l€^ 

3. 
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tits, -a^sl^ ^^7l]sl sq-?-^^ ^^^H; 

^^7l t^^7i2\ end-cap^ ^-^^^^ ^q- ol^<«d; 

^y] s]^:^^ ^^^2.^ ^^^d7]n]7} ^-yslJi M1^^<H) ^^^flf^c.] H <*^<*1 -fre)^ ?J -ft-sl^^i -y: 
^^-J^V^ end-cap^ ^-^^^^ iL^s]-^ ^^^S. "-Jlet^lH. 

5. 

^J^^J- 6. 
8. 

lJ-^71^71- ^"aslJi tfl^^ofl ^:g-^^oi £iE|B^ <g:^o] :g.<gja 

•^oM -H-5]«-<^l ^^s]^ q-^7fll- *f is. ^Hl*V cf^ ^S*-; 

-^7] ^^-t ^2:#<^] <?l^s)s 100 kHzol«1-2] ^^31- ^J:-!- ?l7>sl-fe S^«l-feiHl. 

^7] ^^^Hfe t8-^7l^7)- ^<a5)jl vfl^^ofl "^Jia-ol -^^^ ^ -B-e1^2l 

9. 
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^^y] ^■¥-^^ ^^^H^ «o^^7)^fl7l- ^<y5)aL Ml^«<=>fl £iS)D^ oj:^ol -S-'a^ -frel^ ?J -ft-Sl^Sl 

10. 

11. 

^1-71 *i..^7)^s) Aj-«.oii iii^^^ <^1^5]7il ^^)5]fe sq^^^ ^^^5.; 

.^71 ^^ofl ^;i5)3L 100 kHzo]s>s; 4 AljL-i. '?]7]-5l-^ -atHH.-!; ^ 

^7l 5]-^^^- = ^ «o1-^7l^fl7> ^-ysljl ifl^^ofl ^^^fl^o] £iE)n^ oflg-ol "g-'aS -^-^1^ ^ -frSl^^ <S= 

^^^}^ ^q.^^^^ i^sffe ^^^S. t}^ ttie^-o)E. 
12. 

%^T^*J- 13. 

^7) ^ *>^7l:& AH-^l 7ll?l]5;<H ^-g-AjT-lfe 7>^J-;^]-Bl;^l^lcfl; 

^7l sg:^- ^^2] <S=^<H1 z^-z]- ^^1^ Aj-7l cl-^ ^-^l 2^21- "^^s. 
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^c)-7l ^Bl^^ 1}-^7]^|7l- ^SJslJl m^^ofl iiSlo^ <y=c4.ol :g-<a^ ^^^S. t}^ ^S\o]^_ 

14. 

^1] 2 ifl^l 13«J- ^ o]i=, ^ «J-ofl o;[o^Ai, 

-^oM i^^J 47H21 FET(A, B, C, D)S. S^S-f- ^-^^^fJl, -^0^71 FET A2\- C2] ^z]]9l^] DC* <y7>^> 

B2^- ^^lAl7l Jl dliSl- 3^1 S-eflol, C^] :d;=i2l- D2] SEfl?]*- ^^A]7ll3^ -^"71 FET Afil- B 

15. 

2 vfl^i 13^ ^ t!" ^^'Hl ^<H^i. 
16. 

Aj-71 zl- ?1B1^<^1 TlloiE Aij:^ ?l7V*>fe ^^1; ^ 

^^^^cJ- 17. 

Aj-71 ^alejfe 47flsl FET(A, B, C. D)S. H-B];^] SjS* ^-^^^rj-jl. ^^-7] FET A4 C^] JBefl?]<Hl DC* t!7H> 

B^l- DS] dbrfife ^:^1A]71J7 AS] BSl SSH*?!. C^ DS^ H.5ll^* zl-z]- '^^^]^]^ -^7] FET A^l- B 

3\ <=^^^^- FET Cfil- Ds; AVolofl ^<a-.E€:i7l- "S^iEl^ ^^^S. ^el-olm. 
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